In vivo measurement of DNA synthesis rates of colon epithelial cells in carcinogenesis.
We describe here a highly sensitive technique for measuring DNA synthesis rates of colon epithelial cells in vivo. Male SD rats were given (2)H(2)O (heavy water). Colon epithelial cells were isolated, DNA was extracted, hydrolyzed to deoxyribonucleosides, and the deuterium enrichment of the deoxyribose moiety was determined by gas chromatographic/mass spectrometry. Turnover time of colon crypts and the time for migration of cells from basal to top fraction of the crypts were measured. These data were consistent with cell cycle analysis and bromodeoxyuridine labeling. By giving different concentrations of a promoter, dose-dependent increases in DNA synthesis rates were detected, demonstrating the sensitivity of the method. Administration of a carcinogen increased DNA synthesis rates cell proliferation in all fractions of the crypt. In conclusion, DNA synthesis rates of colon epithelial cells can be measured directly in vivo using stable-isotope labeling. Potential applications in humans include use as a biomarker for cancer chemoprevention studies.